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INTRODUCTION 


During  recent  years  the  production  of  wood-pulp  and  paper 
products  has  increased  sharply.    Wood-pulp  production  in  the  United 
States  jumped  from  k, 630,308  short  tons  in  1930  to  17,521*, 929  short 
tons  in  1953  (&) •£/    This  increase  in  wood-pulp  production  is  re- 
flected by  a  corresponding  increase  in  drain  on  our  national  timber 
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resource.    In  1929  the  volume  of  wood  used  for  pulpwood  constituted 
h  percent  of  the  total  used.    By  1952  it  had  increased  to  16  percent 
(9).    Today  the  pulp  and  paper  industry  ranks  among  the  first  10  in- 
dustries in  the  United  States  and  is  second  only  to  the  lumber  industry 
in  consumption  of  the  timber  resource  (6). 

This  increase  in  wood-pulp  production  and  consequent  increase  in 
overall  wood  requirements  has  reduced  the  raw  material  supply  in  some 
areas.    It  has  caused  the  pulp  and  paper  industry  to  seek  new  sources 
of  wood.    Some  pulpwood  operators,  for  example,  are  now  going  into 
areas  that  were  formerly  considered  inoperable;  into  areas  that  yield 
as  little  as  3  cords  of  raw  material  per  acre  (9).    In  the  Lake  States, 
this  problem  is  also  reflected  by  the  increased  use  of  such  species 
as  jack  pine  (Pinus  bank si ana  Lamb.)  and  quaking  aspen  (Populus 
tremuloides  Michx. ) .    The  utilization  of  new  species  for  wood-pulp 
not  only  indicates  a  reduction  in  the  raw  material  supply;  it  is  also 
an  expression  of  technological  advancement. 

One  western  species  that  has  recently  come  into  acceptance  as 
a  source  of  pulpwood  is  ponderosa  pine  (Pinus  ponderosa  Laws.).  In- 
terest in  this  species  has  been  stimulated  by  the  results  of  recent 
experiments  conducted  by  the  pulp  and  paper  industry  and  the  U.  S. 
Forest  Products  Laboratory.    Pulps  of  good  quality  and  high  yield  can 
be  manufactured  from  ponderosa  pine  by  all  of  the  standard  pulping 
processes  (7,  11).    The  suitability  of  ponderosa  pine  as  a  source  of 
groundwood  pulp  has  been  of  particular  interest  in  the  semi-arid  West 
because  of,  the  relatively  low  water  requirements  of  the  groundwood 
process. 2/ 

In  view  of  the  trend  toward  utilization  of  new  species,  the 
ponderosa  pine  stands  in  the  Black  Hills  of  South  Dakota  and  Wyoming 
have  been  receiving  increased  attention  as  a  pulpwood  supply  source. 
Properly  developed ,  these  relatively  large  stands  could  provide  greater 
benefits.    Their  development  could  add  to  the  pulpwood  supply.  The 
ponderosa  pine  stands  in  many  of  the  areas  in  the  Black  Hills  are 
overstocked  and  should  be  thinned  to  place  the  forest  in  a  good  grow- 
ing condition.    An  adequate  local  pulpwood  market  would  provide  an 
outlet  for  this  material.    Without  such  a  market  removal  would  not 
be  economically  feasible  on  an  extensive  scale.    The  existing  post 
and  pole  market  in  the  area,  while  a  very  desirable  outlet  and  one 
to  be  encouraged,  does  not  absorb  the  volume  of  material  that  should 
be  removed  for  best  management. 


3/  Groundwood  pulp  requires  a  minimum  of  li,000  gallons  of 
water  per  metric  ton  avoirdupois  (2201;. 6  lbs.)  of  pulp  at  10  percent 
moisture  content.    The  average  requirement  is  10,000  gallons.    The  cold 
caustic  soda  and  neutral  sulfite  processes  require  15,000  to  30,000 
gallons  per  metric  ton.     Sulfate  and  sulfite  pulps  require  20,000  to 
35,000  and  1:0,000  to  60,000  gallons  of  water  respectively  (2). 
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This  survey  was  conducted  to  obtain  basic  information  on  the 
pulpwood  resource.    It  was  designed  to  determine  whether  a  pulpwood 
market  could  be  encouraged  and  to  provide  a  foundation  for  industrial 
planning  in  the  Black  Hills  region. 

The  specific  objective  of  this  study  was  to  obtain  an  inventory 
of  the  pulpwood  material  on  an  area  tributary  to  Deadwood,  South 
Dakota,  in  view  of  the  current  interest  in  construction  of  a  wood-pulp 
mill  there.    An  area  tributary  to  Deadwood  could  also  supply  raw 
material  to  adjacent  population  centers. 

THE  STUDY  AREA 

The  study  area  consists  of  approximately  800,000  acres  of  public 
and  private  lands  in  the  northern  Black  Hills.    It  includes  the 
Limestone,  Spear fish,  Nemo,  Rochford,  and  Pactola  blocks  of  the  Black 
Hills  National  Forestz/  and  private  "lands  within  and  bordering  the 
national  forest.    The  area  is  bounded  on  the  south  by  the  Black  Hills 
Base  Line.    It  is  generally  delineated  on  the  west,  north,  and  east 
by  the  lower  extent  of  the  timber  type,  which  is  approximated  by  the 
forest  boundary.    The  attached  map  (fig.  1)  indicates  the  extent  of 
the  area  surveyed. 

The  topography  of  the  northern  Black  Hills  is  generally  roll- 
ing to  rough.    However,  an  excellent  network  of  roads  provides  ready 
access  to  practically  all  sections.    The  climate  is  conducive  to 
year-round  logging. 

Ninety- two  percent  of  the  northern  Black  Hills  is  forested. 
The  principal  commercial  timber  type  is  ponderosa  pine.    A  small 
portion  of  the  forested  land  (1  percent),  especially  along  stream 
bottoms,  is  occupied  by  white  spruce  (Picea  glauca  (Moench)  Voss). 
Lesser  amounts  of  quaking  aspen,  paper  birch~(Betula  papyrifera 
Marsh.),  and  burr  oak  (Quercus  macrocarpa  Michx.)  are  present,  but 
they  seldom  reach  merchantability  in  size  or  volume  and  may  be  of 
greater  value  for  wildlife  habitat,  and  watershed  protection. 

For  purposes  of  timber  management,  four  timber  age  classes 
are  recognized  on  the  Black  Hills  National  Forest.    They  are  0  to 
50  years,  51  to  100  years,  101  to  160  years,  and  161+  years.  Areas 
completely  logged  during  the  past  50  years  (age  class  0  to  50  years) 
are  generally  well- stocked  with  reproduction.    Most  of  the  timber  in 
this  age  class  has  not  yet  reached  merchantable  size  for  pulpwood. 
Many  such  areas  need  thinning  to  increase  annual  growth. 


k/  The  Limestone  and  Spearfish  blocks  are  part  of  the  Spearfish 
Working  Circle.  Nemo,  Rochford,  and  Pactola  blocks  comprise  the  Rapid 
Creek  Working  Circle  (10). 
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Timber  in  the  age  class  51  to  100  years  is  largely  pulpwood 
size  and  represents  the  major  supply  source  at  the  present  time.  Many 
stands  in  this  age  class  also  need  thinning.    Some  are  being  thinned 
through  post  and  pole  sales;  many  are  not.    In  the  Rapid  Creek  Working 
Circle,  only  about  half  of  the  annual  growth  in  small  material  is 
being  removed  (10).    An  active  pulpwood  market  would  help  solve  the 
management  problems  in  this  age  class,  in  view  of  the  thinning  it 
would  provide. 

It  is  not  anticipated  that  the  demands  for  pulpwood  will  be- 
come sufficiently  strong  to  conflict  seriously  with  the  existing  post 
and  pole  industry.    Should  it  become  necessary  provision  will  be  made 
in  the  forest  management  policy  to  assure  the  pole  and  post  industry 
the  required  supply  of  raw  material. 

Certain  unthinned  stands  in  the  101-  to  160-year  age  class 
also  contain  merchantable  pulpwood  'material.    On  these  areas,  the 
pulpwood  generally  occurs  in  mixture  with  sawtimber-size  trees. 
Since  some  of  the  sawtimber  trees  are  ready  for  harvest,  it  would  be 
advantageous  if  both  products  were  removed  simultaneously. 

Lesser  areas  of  age  class  l6l+  years  contain  suppressed  trees 
of  pulpwood  size  or  advanced  reproduction  which  is  approaching  merchant- 
ability for  cordwood.    Here  again,  overall  logging  costs  could  be  re- 
duced by  removing  the  pulpwood  when  the  sawtimber  is  cut.    The  estimated 
acreages  in  the  study  area  by  forest  type  and  age  class  are  given  in 
table  1. 

PROCEDURE 

The  current  study  was  limited  to  the  sampling  of  two  age 
classes  of  the  ponderosa  pine  type:    51  to  100  years  and  101+  years. 
Hence,  the  two  oldest  age  classes  (101  to  160  years  and  161+  years) 
were  combined.    The  youngest  age  class  (0  to  50  years)  was  not 
sampled.    The  survey  was  designed  to  determine  the  volume  of  pulp- 
wood available  within  an  accuracy  of  +  15  percent  in  each  of  the  two 
age  classes  sampled. 

To  obtain  the  desired  accuracy,  it  was  necessary  to  measure 
103  sample  plots.    These  were  randomly  located  over  the  study  area 
(see  map,  fig.  1).    Forty  plots  fell  in  the  51-  to  100-year  age 
class;  63  in  the  101+-year  age  class.    Timber  type  maps  in  use  on 
the  Black  Hills  National  Forest  were  used  for  plot  location  control. 

The  three  major  forest  sites,  established  in  Black  Hills 
ponderosa  pine  management,  were  recognized.    Generally,  the  three 
sites  refer  to  stream  bottom,  sidehill,  and  ridge  top,  with  minor 
adjustments  as  affected  by  soil  depth  and  aspect  {h) . 
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Operability  standards  were  arbitrarily  set  at  6  cords  per 
acre.    In  other  words,  those  stands  that  could  now  sustain  a  cut  of  6 
cords  per  acre  were  classed  as  operable.    Those  from  which  less  than 
6  cords  could  be  cut  at  the  present  time  were  classed  as  nonoperable. 
With  the  development  of  an  active  pulpwood  market,  it  is  conceivable 
that  operability  standards  might  be  lowered  somewhat. 

Pulpwood  trees  (6.0  to  9.9  inches  d.b.h. )  were  tallied  on  1/25- 
acre  sample  plots  by  1-inch  diameter  classes,  merchantable  height  to 
a  li-inch  inside  bark  diameter,  on  cut  or  leave  basis.    A  standard 
cubic  foot  volume  table  was  constructed  to  convert  tree  measurements 
to  volumes. 

The  cut  or  leave  tally  was  based  on  the  marking  guide  currently 
in  use  on  the  Black  Hills  National  Forest.    The  marking  guide,  in 
turn,  is  based  on  the  condition  of  the  timber  and  on  the  site  {h). 
This  marking  guide  presupposes  that  the  principal  objective  of  ponderosa 
pine  management  in  the  Black  Hills  is  the  production  of  sawtimber. 
Hence,  any  volume  removed  for  pulpwood,  posts,  or  small  poles,  would 
come  from  intermediate  cuttings,  which  would  improve  the  residual 
stand  for  sawtimber. 

THE  PULPWOOD  RESOURCE 

The  survey  showed  that  the  present  operable  supply  of  ponderosa 
pine  pulpwood  in  the  northern  Black  Hills  is  1,21*3,000  rough  cords 
(table  5) .$/    This  is  sufficient  to  sustain  a  50-ton  capacity  ground- 
wood  pulp  mill  for  68  years f§/  2/  without  considering  the  added  volume 
that  will  result  from  growth  which  in  all  probability  would  more  than 
sustain  the  operation  permanently. 

The  volume  estimate  is  based  on  the  volume  of  wood  in  trees 
6.0  to  9.9  inches  d.b.h.,  which  should  be  removed  to  improve  growing 
conditions  under  the  present  method  of  timber  management  in  the  area. 
After  removal  of  the  l,2li3,000  cords,  there  would  still  be  a  reserve 
stand  of  2,197,000  cords.    This  reserve  includes  212,000  cords  that 


5/  The  accuracy  of  estimate  at  1  standard  error  was  found  to  be 
+12.1  percent  for  the  51-  to  100-year  age  class;  +15.7  percent  for 
the  101+-year  age  class. 

6/  Based  on  an  assumed  requirement  of  55  cords  of  rough  wood 
per  day  and  a  working  year  of  330  days. 

7/  Should  it  be  desirable  to  harvest  trees  10  inches  in  d.b.h. 
for  pulpwood  an  additional  lljli,000  cords  of  pulpwood  would  become 
available.    Of  this  amount  123,000  would  come  from  trees  10  inches  in 
d.b.h.  and  21,000  cords  from  trees  6  to  9  inches  in  d.b.h.,  which  are 
located  in  areas  that  are  considered  inoperable  unless  the  10  inch  d.b.h. 
trees  are  included.    This  would  permit  an  increase  of  about  8  years  of 
operation  for  a  50-ton  mill. 
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should  be  cut,  but  this  volume  is  on  areas  now  classed  as  nonoperable. 
Detailed  information  of  the  pulpwood  resource  is  presented  in  tabular 
form  on  pages  10  to  18  and  is  broken  down  under  the  following  cate- 
gories: 

Cubic  Foot  Volume  by  Age  Class  and  Land  Ownership 

Cord  Volumes  by  Age  Class  and  Land  Ownership 

Cubic  Foot  Volume  by  Age  Class  and  Operability 

Cord  Volume  of  Pulpwood  by  Age  Class  and  Operability 

Cubic  Volume  of  Pulpwood  by  Age  Class  and  Site 

Cord  Volume  of  Pulpwood  by  Age  Class  and  Site 

Number  of  Pulpwood-size  Trees  by  Age  Class  and  Tree  Diameter 

Cubic  Foot  Volume  of  Pulpwood  by  Age  Class  and  Diameter 

Cord  Volume  of  Pulpwood  by  Age  Class  and  Diameter 

It  should  be  reemphasized  that  the  present  objective  of  timber  manage- 
ment on  the  Black  Hills  National  Forest  is  the  production  of  saw- 
timber.    The  removal  of  pulpwood  is  primarily  a  cultural  operation; 
an  intermediate  cutting.    Hence,  it  seems  reasonable  that  two- thirds 
of  the  available  wood  would  come  from  stands  in  the  51-  to  100-year 
age  class,  which  are  in  need  of  thinning.    One- third  of  the  volume 
would  come  from  the  older  age  class  and  should  be  concurrent  with 
the  removal  of  some  sawtimber  from  the  same  areas. 

Two-thirds  of  the  total  stand  of  3,UiO,000  cords  of  pulpwood- 
size  ponderosa  pine  is  on  National  Forest  land,  which  also  occupies 
about  two-thirds  of  the  land  area  in  the  age  classes  studied.  Approxi- 
mately hO  percent  of  the  pulpwood-size  ponderosa  pine  in  public  owner- 
ship on  the  area  surveyed  should  be  cut  now;  the  corresponding  cut 
for  private  ownership  would  be  about  1*6  percent. 

Sixty- seven  percent  of  the  pine  pulpwood  volume  was  found  on 
site  two;  22  percent  was  on  site  one;  11  percent  on  the  poorest 
sites.    Sites  correspond  with  those  recognized  on  Black  Hills  National 
Forest  as  described  by  Harmon  (k). 

No  data  were  collected  during  the  survey  on  timber  growth. 
However,  as  is  shown  in  table  1  there  is  approximately  the  same 
acreage  in  the  0-  to  50-year  age  class  (presently  below  pulpwood 
size)  as  there  is  in  the  51-  to  100-year  age  class,  which  is  now 
ready  for  cutting.    As  this  young  age  class  moves  up,  it  is  reasonable 
to  assume  that  similar  volumes  will  become  available  as  are  now 
available  from  the  51-  to  100-year  age  class.    A  second  cut  can  also 
be  anticipated  in  the  51-  to  100-year  age  class.    Thus  any  reasonable 
allowance  for  growth  would  assure  a  sustained  pulpwood  supply  for  a 
50-ton  groundwood  pulpmill. 

Another  source  of  pulp  material  is  unused  sawmill  waste. 
Kotok  and  Myers  (5)  have  estimated  that  approximately  1.9  million 
cubic  feet  of  solid,  chippable  material  is  made  available  annually  by 
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sawmills  in  the  area.    In  some  places,  where  the  pulp  and  paper  in- 
dustry has  become  established,  such  a  source  of  raw  material  has  be- 
come popular.    For  example,  in  1952,  30  percent  of  the  pulpwood 
output  in  the  Pacific  Northwest  came  from  plant  residues  (1). 

In  planning  for  the  establishment  of  a  pulpmill,  other  factors 
such  as  cost  of  raw  material,  adequate  water  supply,  suitable  markets, 
and  other  economic  aspects  should  also  be  considered. 

SUMMARY 

Recent  increases  in  wood-pulp  and  paper  production  have  raised 
consumption  of  the  nation's  timber  resource.    This  has  stimulated  a 
search  for  new  areas  and  new  species  to  supply  raw  material. 

Interest  is  currently  focused  pn  the  ponderosa  pine  stands 
throughout  much  of  its  range  because  they  constitute  a  large  untapped 
source  of  raw  material  for  the  expanding  pulp  and  paper  industry. 

Properly  developed,  these  stands  can  bring  increased  benefits. 
The  current  survey  shows  that  stands  in  "the  northern  Black  Hills  can 
now  supply  enough  raw  material  to  sustain  a  prospective  50-ton 
groundwood  pulp  mill  for  about  68  years  without  taking  credit  for 
growth  which  would  more  than  likely  sustain  the  supply  permanently. 
This  raw  material  would  come  from  intermediate  cuttings;  from  trees 
6.0  to  9.9  inches  d.b.h.    Removal  of  these  trees  would  improve  the 
stand  and  increase  annual  growth  on  remaining  trees  left  for  future 
sawtimber. 
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APPENDIX 


Cubic  Foot  to  Cord  Conversion 

It  is  most  convenient  to  compute  and  express  tree  volumes  in 
cubic  feet.    For  area  estimation,  however,  the  standard  cord  is  per- 
haps more  commonly  used. 

In  an  effort  to  provide  some  basis  for  conversion  of  cubic 
foot  measure  to  cord  measure,  the  individual  8-foot  sticks  of  four 
piles  of  stacked  wood  were  measured  inside  and  outside  bark  at  each 
end.    The  summaries  of  the  data  thus  collected  are  shown  in  table  11. 

Several  factors  influence  the  solid  wood  content  of  stacked 
wood.    Some  of  these  factors  are  diameter,  taper,  straightness,  and 
length  of  the  individual  sticks  in  the  stack.    Time  did  not  permit  a 
thorough  investigation  of  the  effects  of  these  factors  on  the  solid 
wood  content  of  stacked  Black  Hills  ponderosa  pine.    Such  an  investi- 
gation is  strongly  recommended,  however.    It  is  felt,  though,  that 
the  piled  wood  represented  average  conditions  and  that  the  sizes  of 
the  individual  sticks  were  woods- run,  much,  as  would  be  expected  on 
an  actual  timber  sale. 

On  the  basis  of  the  data  in  table  11,  cubic  foot  volume  inside 
bark  was  converted  to  rough  cords  by  dividing  68.7  for  the  51-  to 
100-year  age  class;  by  75.7  for  the  101+-year  age  class. 

The  minor  amounts  of  white  spruce,  paper  birch,  and  quaking 
aspen  were  converted  to  rough  cords  by  dividing  the  cubic  foot 
volume  by  75. 
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